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Ethylene  Oxide  



The  problem

• Produces   calcium   chloride   as  a  by-­‐product  

• Highly   selective   silver   catalyst  

• Requires   incredibly   (98%>)   pure   oxygen  

• Toxic  pollutants:   formaldehyde   and   calcium  
chloride   produced  

• Conversion   of  20-­‐25%  to  CO2

• Requires   tightly   controlled   conditions

Bottom   line:

• Use  of  ethylene   oxide  will   increase  

• Current   production  method   is  significantly  
detrimental   to  the   environment  





The  solution  

Bacterial  production  of  ethylene  
oxide  is  a  significantly  better  

alternative  to  traditional  chemical  
synthesis.





SWOT  analysis
Strengths

-­‐ More sustainable   and  clean  method   of  production  

-­‐ Renewable   method   of  production  

-­‐ Slightly   faster   method   of  production

-­‐ More  cost   effective   and   cheaper   method   of  production  

-­‐ More  accessible   method   of  production*  

Weaknesses

-­‐ Requires  live  bacterial  organisms  
-­‐ Not  fully  tested  on  an  industrial  level  

-­‐ Requires  specialised  knowledge  to  produce  and  operate  
-­‐ Synthetic  biology  stigma

-­‐ High  levels  of  production  may  be  toxic  to  the  bacteria  resulting  in  an  
unusable  product  ̂ 

Opportunities  

-­‐ Governments   and international   bodies  will   continue   to   push  
renewable   and  sustainable   energy   targets  

-­‐ Crude   oil   is  a  non-­‐renewable   resource

-­‐ New   field   of  science   with   great   potential

-­‐ Companies   are  moving   away   from  non-­‐renewable   resources  

Threats  

-­‐ Existing   competitios  

-­‐ Challenges   in  scaling   up  from  a  laboratory   to  an   industrial   level  
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Assessing  SWOT  analysis

• Toxicity  =  we  co-­‐expressed  the  operon  LacI which  will  stop  the  production  of  
ethylene  oxide  before  these  levels  are  reached.

• Engagement  with  the  NSW  state  government  and  received  funding  for  our  
project  

• Interaction  with  BioTechnology firms  resulted  in  the  development  of  our  
project  into  E.  coli  

• Interaction  with  the  public  to  address  concerns  and  oppositions  



Conclusion

Incredibly  effective,  versatile,  and  necessary  product  in  a  time  when  the  
world  is  striving  to  improve  environmentally  sustainability


